IN reviewing the literature on glaucoma, Mr. Lloyd had become interested in the recurrent speculations (to which he gave references) as to whether some forms of glaucoma might be a local manifestation of a general vascular disease. It was suggested to him that skin biopsies taken from the eyelids of glaucoma patients might give histological evidence of such a condition if it were present at all. By analogy with Jameson Evans' work (1939) in which histological changes were demonstrated in eyes excised for glaucoma secondary to new growth, and also by analogy with Kirwan's (1936) similar histological findings in epidemic dropsy glaucoma, one might expect to find histological changes such as Dr. Robb-Smith described later in this contribution.
The biopsies were taken in every case from as nearly as possible the centre of the line dividing the middle and outer thirds of the upper eyelid, a pinch of skin being picked up in Lister's forceps and immediately snipped off with scissors. Anesthesia was sometimes local and sometimes general, and this is summarized elsewhere. A number of biopsies were taken immediately before operation, and others during attendance at the Glaucoma Clinic, as set out in the following table:
Pre-operative Glaucomas Clinic .. Glaucomas Total Glaucomas ..
24
..
17
15
32
Those taken at the clinic were from either eyelid at random. As it was not known what changes, if any, were going to be seen in these biopsies, it seemed that the best approach was to examine a series of biopsies from control caseswhich were mostly from patients with cataract, and glaucoma cases, without knowing which was which, and to see if they could be differentiated and then find out whether this grouping was at all related to the clinical condition.
When the first dozen biopsies were examined, it was found that many of them were apparently abnormal. Some (Fig. 1) showed the appearances that one would expect in a normal lid-a moderately loose dermis with inconspicuous capillaries; others (Fig. 2 ) showed a very loose dermis with separation of the reticulin and collagen fibres, a striking dilatation of the superficial lymphatic channels, dilatation and engorgement of the deeper venules, but no alteration in the arterioles and in some cases a lymphocytic proliferation around the capillaries; in fact, the appearances are those seen in cedema; it transpired that all biopsies from glaucoma cases showed this cedematous appearance and all the cataract cases showed a normal dermis. There is now a series of 56 biopsies in which (Table I) a little over half were from patients with glaucoma or suspected glaucoma, and, needless to say, the findings are not nearly so clear-cut as they were in the first dozen. Very few of the control cases show this oedematous appearance, but about two-thirds of the glaucoma cases show it. A biopsy is described as "typical" when it shows the appearances first described-an interstitial cedema with lymphatic dilatation and engorgement of venules; the pericapillary lymphocytic proliferation is not a constant finding and is often seen in otherwise normal dermis; a "suggestive" biopsy is one in which there is cedema, some lymphatic dilatation but no engorgement of venules, and the "negatives" are those where there is no departure from the ordinary appearances of the dermis. Unsatisfactory biopsies are those in which there was too little dermis included to allow an appraisal of its characters.
It will be seen that in the group of primary glaucomas, 10 showed the typical appearances, 5 were suggestive, but 9 showed no significant changes. A study of these 9 negative glaucoma cases showed that all had the common feature of gonioscopically narrow angles, with the exception of one aphakic eye. Two were evident "true acutes"; in a third the grounds for a diagnosis of glaucoma seemed questionable, while the fourth was a case of pseudoglaucoma (low tension), and the fifth was an old injured eye with traumatic mydriasis. The remaining 4 were unimpeachable cases, 2 of moderate tension and 2 of high tension non-congestive glaucoma. In one of these a further biopsy (not included in this series) gave a ± result.
A point of interest was the relatively low proportion of positive results in the congestive glaucomas. It was felt that this might be due to the presence in this group of "true acute" 186 18 I cases, possibly of different ttiology from those arising as a congestive phase in chronic glaucoma. A study of these cases revealed the following:
'Unsatisfactory + ± -material Probably "true acute" .. .. .. .. 0 0 2 1 Probably congestive phase of chronic glaucoma 0 2 0 0 All had gonioscopically narrow angles. Both the cases of controversial glaucoma-a case of atropine glaucoma and a case of glaucoma cyclitica-showed some changes, as did the 2 cases of secondary glaucoma, one associated with acute kerato-iritis, the other with herpes zoster ophthalmicus.
Of the controls, which were almost all from patients with cataract in the same age range as the glaucoma patients, 20 showed no change, while 1 showed the typical changes, and 3 were suggestive. A study of these 3 positive controls did not reveal anything interesting. They all appeared to be straightforward cases of cataract. Accordingly, on this initial study it would seem that this cedematous change is very rarely seen in patients with cataract but is frequently, though not constantly, found in patients with glaucoma. There were a number of possible fallacies, and the first one to be considered was the fact that in the majority of cases, the biopsy had been performed under local anmsthesia and it seemed possible that the appearances might be due solely to the reaction to the anesthetic in a tissue, like the eyelid, which has a loose connective tissue dermis and displays cedema very readily. However, it can be seen (Table II ) that in the glaucomatous series, there is a higher proportion of positive findings in the biopsies removed under general than local anesthesia, and in the controls, one of the suggestive findings was in a biopsy under general anesthesia; furthermore, as the majority of the control biopsies were performed under local anmsthesia, if the change were solely due to the antesthetic, one would expect many more of these to be positive. Similarly, if the operative trauma or frequent rubbing of the eye by the patient was the inductive factor in the cedema, one would expect a higher proportion of positives in the control series. Of course, on this series, one cannot exclude the possibility that the tissues in glaucomatous patients are particularly sensitive to local trauma or the effects of anaesthesia, but, on the other hand, there is nothing to support it. Another possible fallacy, and one which is difficult to exclude, is that the turgor of tissue might be due to prolonged use of miotics together with clumsy manipulation of-the eyelids. Although it is really two objections, it is felt that the probability of the two coinciding more or less constantly justifies their being taken together. The great difficulty in answering this question is due to the impracticability of finding a series of patients either (a) suffering from glaucoma and not on miotics, or (b) glaucoma-free but using miotics for long periods. As time goes by a few cases of (a) will become available in newly diagnosed and previously untreated glaucoma cases, and also from some successful surgical ones. Type (b) is unlikely ever to be available.
There were no cases of miotic allergy in the series, and one only of miotic intolerance, in which the biopsy was negative.
A comparison of the incidence of positive changes in cases of glaucoma on miotics and a small number of the cases of glaucoma which had not received miotics (Table III) that the incidence of positive changes in the two groups is almost identical; whereas if the turgor of the tissue was solely due to the action of the miotic or the action of a miotic on tissues in the vicinity of a glaucomatous eye, one would expect a much higher incidence in those receiving the drug and a lower incidence comparable with that of the controls in the glaucoma cases not receiving miotics. Nevertheless, this is a possible fallacy which requires further study in a larger series of cases in the future. Accordingly it would appear that the results of this investigation favour a linkage of this cedematous change in the eyelids with glaucoma, especially with the moderate and high tension types of non-congestive glaucoma. Now as to the interpretation of the findings. The lesion itself has the characters of a local cedema; Pullinger and Florey (1935) showed that these appearances with the turgor of the tissues and dilated lymphatics could be found in experimental cedema produced by a wide range of agents and the lymphatic dilatation was due to the walls of the lymphatics being pulled out, owing to the stretching of the interstitial connective tissue; accordingly there is no need to postulate a proximal lymphatic obstruction to explain these appearances; on the other hand the dilatation of the venules is not a consequence of a local cedema and would suggest some slowing of the venous circulation whether due to local or general vascular changes. When one proceeds from the nature of the lesion observed to its significance in relation to the pathogenesis of glaucoma, it is clear that it is necessary to be very cautious; in the first instance the number of specimens is relatively small, and even in these the change is only observed in a proportion; it will be desirable to know whether this turgor is present throughout the body or is limited to the eyelid, a tissue which shows cedema very readily, and being near the glaucomatous eye might be affected reflexly in some way. However, it was felt that this preliminary communication was justified to stimulate further studies along these lines, and if the findings reported are substantiated, it might be that some correlation could be found between the eyelid changes and the type br stage of the glaucomatous process and so perhaps throw some light on the esssential nature of certain types of glaucoma; furthermore, these findings strongly support the view that glaucoma is a local manifestation of a general humoral or systemic disorder-a sick eye in a sick body, and not a lesion localized in the eyelidl itself.
